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SUMMARY AND CONCLUSIONS
1. Selection of seed with certain ear and kernel characters by 
individual growers, continued thru a sériés of years, has resulted 
in a number of cases in the production of superior strains and 
varieties of corn.
2. Some of the characters observed in selection may have been 
associated with yielding power, while others may have had no 
influence on yield but perhaps were desirable from other stand­
points.
3. Studies have been made at a number of Corn Belt experi­
ment stations in the past 30 years in an effort to determine what 
ear and kernel characters may be associated with yield. These 
studies have resulted in marked changes in the relative impor­
tance ascribed to certain ear characters usually considered in ear 
selection.
4. Studies at the Iowa station, carried thru three years on a 
large number of individual ears, have differed from most of those 
previously reported, in that the Iowa studies were made to in­
clude all ears produced on a given area and grown under uniform 
conditions regardless of the size or appearance of the ear; also, a 
number of characters included in these studies and found to be 
most closely associated with yield have not been reported upon 
previously.
5. The studies reported here do not have to do with the char­
acters of seed ears as they may relate to breed type or to vitality 
and only incidentally to maturity. These studies are confined to 
ear and kernel characters as related to yield, only.
6. Definite relationships were found to exist between the fol­
lowing ear and kernel characters and yield—Ear Characters : (1) 
length p f ear, (2) weight of ear, (3) number of rows, (4) space 
between! rows. Kernel Characters : (5) starchiness, (6) density, 
(7) blistering, (8) kernel tip development, (9) volume, (10) 
weight, ( Î1 ) depth and (12) thickness.
7. When all ears were considered, the longer and heavier ears 
were found to give the larger yields.
8. In this particular strain of Reid Yellow Dent the larger 
yields were secured from ears with 16 rows per ear, the yield de­
creasing regularly as the number of rows increased.
9. Ears with medium to wide space between the rows have 
produced larger yields than ears with close spacing.
10. Ears with medium to smooth indentation have given 
larger yields on the average than the rougher ears.
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11. Ears with dense, horny kernels have consistently outyield- 
ed those with starchy kernels, low in specific gravity.
12. Ears with relatively large kernels, .as determined by 
measurements of volume, weight, depth and thickness, in each 
case have been found to give larger yields than those secured 
from ears with the smaller, shallow, thinner kernels.
13. Ears which have fully matured and which have cured 
normally are the best for seed as indicated by the relatively low 
yields secured from ears with blistered kernels and with kernel 
tips poorly filled.
14. Slight relationship to yield was found with ear circum­
ference, the filling of the ear tip, the filling of the butt and the. 
size of the germ, tho the lowest yields resulted from the 
planting of ears with the smallest circumference, the poorest 
filled ear tips, the poorest filled butts and with the smallest germs. 
However, the differences in most cases were insignificant.
, 15. No relation was found to exist between the shape of the 
ear and the yield.
16. From these studies it would seem that for this particular 
strain of corn the best seed ear, from the standpoint of yield, is 
an ear of good length, medium in circumference, solid and heavy 
for size, with 16 to 18 rows of kernels, the kernels not too rough 
in indentation, horny rather than starchy, and large, deep and 
thick rather than small, shallow and thin. It is apparently im­
portant that the full development of the ear shall not have been 
interfered with by disease, frost or premature picking.
17. The same groups of seed ears which were used in the ear 
and kernel studies were scored for yield by a number of different 
persons, each ear being given a relative score in an effort to de­
termine the extent to which the average corn grower can expect 
to increase the acre yield by ear selection.
18. Not as great a difference in yield resulted from the ears 
selected as best and those designated as poorest, as many would 
have expected. However, the groups of ears given the lower 
scores rather consistently produced the poorer yields and those 
with the higher scores the better yields. The difference in yield 
between, the best and the poorest groups was approximately five 
bushels per acre. The groups of ears designated as the best for 
seed produced from two to four bushels per acre above the 
weighted average of all the ears.
19. These data do not indicate in any way the results which 
might be secured from selection continued thru a series of years 
as compared with no selection.
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Relation of Certain Ear and Kernel 
Characters of Reid Yellow 
Dent Com to Yield
By H . D. H ug h es  and J oe L. R obin so n*
Considerable attention has been given to to the possible rela­
tionships which may exist between various visible characters in 
the seed ear and the relative ability of such seed to produce satis­
factory yields when planted. The extent to which it is possible 
to influence the yield of corn by selecting seed with certain ear 
and kernel characters is a question of practical interest to all 
corn growers.
Eig. 1.. This ear, 
grown by D. L; Pas­
cal, K DeWitt, Iowa, 
Grand Champion in­
dividual ear in the 
1907 I o w a  Corn 
Show, has after been 
regarded the ideal 
Reid Yellow Dent 
type.
The practical corn growers of the 
past, as well as those o f  the present, 
in saving ears for seed, have prob­
ably had in mind characters be­
lieved to be associated with or con­
tributing to type, maturity, or in­
creased yield.
Much progress has been made in 
producing strains and varieties of 
corn well adapted to particular en­
vironmental conditions. The devel­
opment of these strains has resulted 
largely from seed selection contin­
ued thru a period of years. In; or­
der to maintain the types of corn 
which will mature and which will 
continue to give our present yields, 
a certain amount of selection would 
seem to be necessary.
Most com growers have in mind 
some ideal type and select for seed 
the ears which most nearly approx­
imate the ideal. This ideal may 
consist of ear and kernel characters 
generally recognized as associated 
with a particular variety, or it may 
differ widely from any recognized 
standard.
* The authors acknowledge assistance rendered by B. H. Duddleston and M. D. 
Tibbetts in making observations reported for 1917 and 1918, respectively.
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The investigations reported in this publication were made 
several years ago. A t the time it seemed that the greatest gain 
might be brought about by using the information in other ways 
than by bulletin publication and such a course was followed. 
However, the authors have become convinced that at the present 
time there is need in the state for a summing up of all the in­
formation available on the subject presented.
THE PURPOSE OF THE IOWA STUDIES REPORTED HERE
A score card used extensively thruout Iowa a few years ago, 
by purporting to ask certain questions concerning each ear, 
called attention to the four qualities required in an ear of corn 
to make it a good seed ear. The questions are:
(1) Does it show breeding?
(2) Will it mature?
(3) Will it grow?
(4) Will it yield?
It is apparent that all four of these questions must be answered 
in the affirmative if the ear is good for seed.
The studies reported in this publication have to do with only 
one of the four divisions indicated above; namely, ear and kernel 
characters as they may be associated with yield. A  number of the 
characters found in these studies which have the greatest effect 
on yield have not been included in previous studies; also the 
method of investigation differs materially from others reported.
Investigations at a number of experiment stations have led to 
the conclusion that little is to be gained in increased yields by 
selecting ears for seed purposes with certain characteristics, over 
yields from other types of ears. The ears used in most of these 
comparative studies were from groups of ears previously culled 
from a much larger number. Many of the ears produced in the 
field did not enter into a comparative study at all, having been 
previously eliminated because of preconceived opinions relative 
to the characteristics of ears suitable for seed. For the conven­
ience of the reader the results of these studies have been sum­
marized and are included in this report, grouped with the re­
sults of other studies bearing upon a particular phase of the in­
vestigation or upon particular ear and kernel characters.
The data secured at the Iowa Station and reported in this 
publication differ from those reported in a number of cases by 
other investigators, in that the ears used in this study were not 
of a previously selected group. It is believed by the authors that 
the condition observed in the studies at the Iowa Station are 
more applicable to the practice necessary to the average pro­
ducer: of corn, than many of those previously reported. The 
practical corn grower must decide whether to select long or short 
ears, smooth or rough ears, horny or starchy ears, etc., not from
5
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Fig. 2. A portion of the parent ears used in 1916. The yield, in bushels per acre, 
produced by each ear is indicated.
a group of choice seed ears, but rather from a composite lot made 
up of nubbins, average and larger ears.
The purpose of this study was to determine the extent to which 
yields may be influenced from year to year by ear selection as 
practiced by the average farmer picking seed corn in the field 
before husking time or as the crop is harvested.
PLAN OF THE INVESTIGATION
The ears included in this study were harvested from individual 
stalks in a field of Reid Yellow Dent corn. All ears which were 
produced in three-stalk hills and which were surrounded by
M  \ W" w~~w~gWTi 4$ 63
7 ^  “SWISS' .
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three-stalk hills were included regardless of size, shape or weight, 
rather than seed ears already artificially selected and divided into 
various groups. While it is recognized that in following1 this 
procedure many ears will be used for seed whicR. no: progressive 
corn grower would consider planting,' it was believed that only 
in this way could the error resulting from a study of a group of 
ears already artificially selected be avoided. Whenever a group 
of ears is selected from a large number to be used fo r  compara­
tive study, certain arbitrary standards are applied either con­
sciously or unconsciously. This preliminary selection removes, 
to a large extent, the practical conditions under which the grower 
must scloot h.is sood*
It is recognized that certain ear and kernel characters are as­
sociated to some extent with particular varieties of corn, and that 
results secured with one variety or strain may not apply equally 
to other varieties. Since the Reid Yellow Dent and various 
strains of this variety, are grown more extensively in Iowa than 
any other, the Reid was the variety selected for this investigation.
The following ear and kernel characters were recorded for each 
ear and the relation of these characters to yield determined.
E AR  CH ARACTERS
Length r ( J; ’
Circumference
Weight
Number of kernels per ear 
Filling of butt
Filling of tip * - C Z l  "  ~
Number of rows of kernels 
Space between rows of kernels 
Straightness o f rows 
Shape of ear
K E R N E L  CHARACTERS
Volume 
Weight 
Depth 
Thickness 
Percent germ
Indentation 
Starchiness 
Blistering
Filling of kernel tips 
Density
Due to the varying climatic and soil conditions under which 
the ears used in this investigation were produced, the average 
size varied somewhat from year to year. The mother ears used 
in 1917 tended to be somewhat smaller than those used in 191b 
and 1918. This condition has made it necessary to vary the exact 
size of the ear in each class when studying the relations to yield 
of the length, circumference, weight and number of kernels. 
Such a variation does not, however, prevent a satisfactory com­
parison of long and short ears, light and heavy ears, or ears of 
different circumference or number of kernels. All the ears stu­
died for any one character were grown under conditions which 
to all appearance were uniform. Variations in the standards for 
the different classes each year are pointed out when the particu­
lar character affected is discussed.
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Ears Compared in Duplicate Plots. Each ear was planted in 
duplicate 25-hill-row plots. The average yield in bushels per acre, 
of air dry corn, from the two plantings was taken as represent­
ing the productivity of a particular ear.
Yields Corrected to Soil. Recognizing the fact that different 
plots of ground similarly located may still differ somewhat in 
productivity, also the fact that a larger number of replications 
was to be desired, every fifth row was planted with seed of the 
same lot, used as a check row or indicator of the relative pro­
ductivity of the soil. Yields of individual plots were corrected 
to this check to eliminate, so far as possible, differences in yield 
due to soil variations.
Yields Corrected to Uniform Number of Plants. While an ef­
fort was made to plant seed of uniform vitality, Certain variations 
in number of plants per row occurred in the field. It seemed 
desirable to eliminate, so far as possible, any differences which 
might influence the yield, other than the characteristics of the 
ears studied. A correction was made; therefore, so that the yields 
of all ears represented a uniform stand.
Previous to this time the experiment station had determined 
the percent of a normal yield which might be expected from a 
given percent of stand. For example, considering the yield se­
cured from a 100 percent stand (three stalks per hill) to be a 100 
percent yield, a 50 percent stand produced 67.3 percent of that 
yield. The corresponding percent of yield which may be expected 
with the different percents of stand, from 50 to 100, was found 
to be as shown in table I. These data are based on approximately
TABLE I. THE VALUE OF VARIOUS PERCENTAGES OF STAND AS 
MEASURED BY THE PERCENT OF YIELD
Percent stand Percent | yield Percent stand Percent yield
50 67.3 76 89.051 68.2 77 89.752 69.0 7.8 90.5. 53 69.9 79 91.254 70.7 80- 91.955 71.6 81 92.656 72.5 82 93.357. 73.4 83 94.158 74.4 84 94.859 75.3 85 95.560 76.2 86 95.861 1 77.1 87 96.162 . 78.0 88 96.41 63 78.9 89 96.764 79.9 .90 97.065 80.8 91 97.4■ 66 81.5 92 97.767 . 82.3 93 97.968 .83.0 94 98.3■ • 69 83.8 . 95 98.670 84.6 96 98.971 85.3 97 99.272 ■ . 86.0 98 99.473 86.8 99 99.774 87.5 100 100.075 88.3
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7,000 stand and yield determinations made in 29 Iowa counties 
during a period of six years. While it is recognized that the 
ratio between stand and yield may vary considerably for differ­
ent varieties of corn in different years and on different soils, it is 
believed that more accurate results were secured by making cor­
rections than would have resulted had the stand differences been 
ignored.
EAR CHARACTERS AND YIELD 
Length of Ear
During the three-year period in which the study between 
length of ear and yield was made, 1,327 mother ears were ob-
Fig 3. A portion of the parent ears used in 1916. All ears produced under rela­
tively uniform conditions' on a given area were included in the study re­
gardless of shape and size.
9
Hughes and Robinson: Relation of certain ear and kernel characters of Reid Yellow Dent
Published by Iowa State University Digital Repository, 1928
178
TABLE II. YIELD PRODUCED BY EARS OP DIFFERENT LENGTHS
1 9 1 6
Length of ear - No. Bu. per
ears acre
Very short ............ 25 47.18Short __ ;........... 42 44.03Medium short. 89 45.93Medium ................... 157 47.01Medium long- 129 48.31Long ............ 28 47.31 1
1 9 1 7 1 9 1 8
No.
Bu. pe$ 
acre . No: Bu. perears ears acre •
24 St 42.70 3 26.33
1 48 48.00 15 33.0775. 46.20 74 36.13124 47.20 156 37.57125 47.70 116 38.9372 46.90" 25
Aver­
age ; 3 
years; 
bu. per 
~acre
38.74 
41.70
42.75 
43.93 
44.98 
45.18
served. The parent ears were divided into six groups, each hav­
ing a different length. In 1916 and 19l8 the group designated 
^  was eomPosed of all ears below 5 inches in length, 
in  1917, however, the mother ears all tended to be smaller, and in 
that season the class of very short ears included only those below 
4 inches m lengthy Likewise in the classes short, medium short, 
medium and medium long, each class is an inch shorter than 
tor. the two other years. The group designated as long included 
all ears over 9 inches in length in 1916 and 1918, while in 1917 
it included all over 8 inches.
In table II a definite trend is shown in the yields secured from 
the ears of different lengths when the data for the three-year 
period are considered. Yields of 39 and 42 bushels were produced 
by the shorter groups of ears, while 45 bushels were produced by 
the longer groups. A  study of the data for each of the three 
years will show that each season the average of the two classes 
very short and short, was lower in yield than that of the two 
groups, medium long and long.
Hutcheson and "Wolfe (8 ),# in comparing the characters pos­
sessed by the 21 highest yielding and 21 lowest yielding strains 
out of a total of 238 tested in an ear to row plat, of Boone County 
White at the Virginia Agricultural Experiment Station in 1916 
and 1917, found that the progeny of the higher yielding strains, 
^  an average yield of 72.52 bushels per acre, measured
8.46^  inches m  length as compared with 7.98 inches for the lower 
strains, which produced 54.78 bushels per acre. Inasmuch as the 
data secured was on the progeny rather than on the mother ears 
planted, it is questionable whether these results alone would justi- 
fy  a condusion that long ears are better for seed than short ears.
Richey and Willier (16) observed a positive relationship be­
tween length of ear and yield in each of four varieties, C I Nos 
77, 119, 120 and 133. ’ ‘
Ten year's work, 1905 to 1914, inclusive, at the Ohio Agricul­
tural Experiment Station (20) indicated an average yield of 1 39 
bushels per acre more for ears averaging 9.21 inches in length 
than was secured from ears averaging 2.44 inches shorter. Four
Numbers refer to literature cited, for which see last page.
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sirable.
varieties were used, Clarage, Learning Dark County Mammoth 
and Reid Yellow Dent. In three of the four varieties used, 'the 
long ears were selected from the long ear plantings and the short 
ears from the short ear plantings. This is a very important co - 
¿deration as results reported from selections made each> year 
from a general lot of seed not previously selected for ot
ear, mart raise the question as to whether or.not thy ? “ e r^ f  
would be secured under practical and ^erage conditions by in­
dividual corn growers, who either selected or did not.select an 
who continued the practice thru a series of years. The same con­
sideration applies to all ear characters
Hayes and Alexander (7), working with Rustler White V g  
at the Minnesota Agricultural Experiment Station, 1918 to 1 9 ^  
inclusive, measured the length of ears from the 1 0 “ f 1’ “  
medium and 10 low yielding strains m ear
length of the high yielding strains averaged 7.35 ±  0.U3 mcnes 
as compared with 7.18 ±  0.03 and 6.98 ±  0.03 for the medium
and low yielding strains. . ,
Kiesselbach (9), in work continued thru a six-year 
the Nebraska Agricultural Experiment Station with Nebraska 
White Prize, secured a yield of 57.3 bushels from short, large 
rough ears as compared with 54.1 bushels for long, 
ears. The short ears were highest yielding m four of the six 
years. During the same period the long, slender, smooth ears 
yielded 59.1 bushels, as compared with 57.1 bushels for _short, 
slender smooth ears. In four years, long, slender, smooth ears
WWianck?andeChristie at the Indiana ExperimentStation (19), 
reporting work continued for four years, 1906 to M mJ « B  
found no difference between the yielding ability of long, thin
ears and short, thick ears.
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In:vestigati°ns conducted at the Kansas Experiment Station 
/ i ° r & period of six years with eight different varieties, to­
gether with one test at the Hays branch station, indicate that, as 
an average, no relation exists between the length of ear and the 
yield produced. However, with certain varieties the tendency 
seemed to be for the short ear to yield most, while in others the 
long ears were the highest in yielding ability. This difference in 
tbe performance of different varieties was apparently due to 
differences m variety characteristics of which differences in time 
of maturity are important.
Love and Wentz (13), reporting results secured in 1909 to 
. , ’ mclusive, at the-Cornell Agricultural Experiment Station 
with a strain of Funk 90-day, concluded that length of ear was 
not significantly correlated with ability to yield.
Kimbrough (11) found no noticeable difference in yield be­
tween long and short ears of Marelboro Prolific com at the 
Georgia Experiment Station in 1908.
The results obtained in ear to row testing in Minnesota (15) 
offer no encouragement for the selection of ears of different 
lengths m order to secure increased yields.
Etheridge (3), at the Missouri Agricultural Experiment Sta­
tion, found no difference in ability to yield between short, med­
ium and long ears.
Circumference of Ear
V o fll USed in 1917 were smaller than those used in
1913  and 1918. The class of small ears in that year included all 
under 5 inches m circumference, while in 1916 and 1918 the 
small class consisted of those ears which had a circumference un­
der 5 y2 inches. The large class in the years, 1916 and 1918 was 
7 inches and over, while in 1917 this class included those 6Vo 
inches or more m circumference. Each class of table III is v t
inch larger than the preceding smaller class.
The ears placed in the groups medium or medium large were 
the highest yielding for the average of three years. The results 
would seem to indicate that, while no significant relation exists 
between circumference of the ear and yield, an ear of at least 
medium size is desirable.
TABLE III. YIELD PRODUCED BY EARS OF DIFFERENT CIRCUMFERENCE
Circumference 
of ear
1 9 1 6 1 9 1 7 1 9  1 8 Aver­
age 3 
years 
Bu. perNo.ears
Bu. per 
acre
, No. . 
ears
Bu. per 
acre
No.
ears
Bu. per 
acreSmall .......
Medium small ......
Medium 
Medium large 
Large ...........
57
98
167
87
29
44;21
46.85
47.64
48.82
48.53
‘ 25 
110 
148 
141 
59
42.20
45.90 
47.50
47.90 
46.40
10
91
192
84fl
36.47
38.02
37.86
36.59
40.96
43.59
44.33
44.44
----------------—~5----
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Love and Wentz (13), at the Cornell Experiment Station, 
found a slight positive relation between circumference of ear 
and yield produced when observing a strain of Funk 90-day corn 
for a period of five years, 1910 to 1914, inclusive.
The progeny of the highest yielding ears has a larger circum­
ference on the average, according to Hutcheson and Wolfe (8), 
than the progeny of the low yielding ears. These results were 
recured from an ear to row test of Boone County White at the 
Virginia Agricultural Experiment Station in 1916 and 1917.
The Minnesota (15) investigators in ear to row work found no 
significant difference in yields between ears of large and small 
circumference. These tests were made at the University Farm 
with Minnesota 13 in 1909 to 1914, inclusive, and with Minne­
sota 161 for 1908, 1910, 1911 and 1913; also, at West Concord 
Substation with Minnesota 13 in 1909 and 1910 ; at Willmar Sub­
station with Minnesota 161 from 1906 to 1909 and at Cokato 
Sub-station with Minnesota 332 in 1907 and 1908 and with Min­
nesota 13 in 1910 and 1913.
Cunningham (1), found the ears largest in circumference to 
be the lowest yielding of eight varieties included in studies at 
the Kansas Experiment Station farm. Pride of Saline, studied 
at the Hayes branch station, gave larger yields with a large cir-. 
cumference.
Weight of Ear
During the three year period, 1294 mother ears were grouped 
into five different classes according to weight. The group inter­
vals each year were 2 ounces. The mode in 1918 was between. 
8 and 9 ounces, while for 1916 and 1917 it was between 7 and 8; 
ounces. The class designated as light in 1918 consisted of ears' 
under 5 ounces in weight, while the two preceding years this 
particular class was made up of ears weighing only 4 ounces or 
less. The group designated as heavy in 1918 was composed of 
ears over 11 ounces in weight while for the ot her two years .it 
contained those above 10 ounces.
In 1916 and 1918 a direct increase in yield was observed as the 
weight of the mother ear increased. In 1917 the largest yield 
was produced by the ears classed as medium and medium heavy.
TABLE IV. YIELDS PRODUCED BY EARS OP DIFFERENT WEIGHTS
Weight of ears
1 9 1 6 1 9 1 7 1 9 1 8 Aver­
age 3 
years 
Bu. per 
acre
No.
ears
Bu. per 
acre
No.
ears
Bu. per 
acte
No.
ears
Bu. per 
acre
Light....................... 33 43.15 80 45.80 15 34.25 41.07
Medium light ........ 102 43.91 141 46.46 97 35.31 41.89
Medium ................. 149 47.28 136 47.89 150 37.31 44.16
Medium heavy ...... U-9 48.92 , 1 70 47.70 114 39.72 45.45
Heavy ..................... 55 49.52 22 44.00 11 42.95 45.49
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Fig, 5. A portion of the parent ears used in 1916. It will be noted that it is dif- 
neult to designate any character readily observed which is closely related to yield. ■
While the yield in the heavy class dropped in 1917, there were 
only 22 ears in the group, which may account for this variation. 
As an average for the three years, with 1294 mother ears, the 
yield increased as the weight of the mother ear used increased. 
The weight of ear to a large degree is directly dependent upon 
the size of the ear. Apparently the length and weight should 
show npich the same relationship. Yields from 664 ears of Reid 
Yellow Dent observed in 1910 to 1914, inclusive, at the Iowa 
Agricultural Experiment Station indicated 14 ounce ears to yield 
slightly more than ears from 11 to 13 ounces, inclusive.
Richey and Willier (16) of the United States Department of
14
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Agriculture, in observations with the four varieties of corn, C. I. 
Nos. 77, 119, 120 and 133, found a positive relation between 
weight of ear and yield in each variety.
Killough (10), when comparing ears of different weights  ^ at 
Sub-station No. 5, Temple, Texas, in 1914, found that the heaviest 
ears made slightly the largest yields.
Love and Wentz (13), reporting upon seven years’ results at 
Cornell with a strain of Funk 90-day corn, concluded that no 
significant relation existed between weight of the mother ear and 
the yield produced.
In ear to row testing no advantage is found by the Minnesota 
(15) investigators in selecting for any but ears of average weight.
Number of Kernels Per Ear
The 1181 mother ears observed in this study were divided into 
five different classes according to the total number of kernels on 
the ear. In 1917 the group with few kernels per ear contained 
only ears haying less than 400 kernels, while in 1916 this class 
contained those having fewer than 500. In 1918 it was necessary 
to take ears into the smaller class having less than 600^  kernels. 
The other four classes were determined by 200 kernel intervals 
with the exception of 1918 where the classes were designated by 
ICO kernel intervals.
TABLE V : YIELD PRODUCED BY EARS WITH DIFFERENT NUMBERS
OF KERNELS
Number of 
kernels per ear
1 9 1 6 1 9 1 7 1 .9 1 8 Aver­age 3 
years 
Bu. per 
acreNo.ears
Bu. per 
acre
No.
ears
Bu. per 
acre
No.
ears
Bu. per 
acre .
16 48.82 26 46.80 55 36.73 44.12
84 48.34 81 47.68 91 38.22 44.75
. 198 . 48.33 129 47.65 90 37.75 44.58
121 45.82 94 47.32 96 38.13 43.76
Large ....... .......—— 17 44.66 24 46.20 - 59 37.58 • 42.81
The ears with few kernels produced at least as much corn as 
ears with many kernels. It has been previously noted that the 
heavier ears gave the larger yields. These results would lead one 
to anticipate that the heavier or larger kernel corns might be 
higher yielding than those with the lighter or smaller kernels.
Filling of the Butt of the Ear
During the three-year period, 1314 mother ears were classified 
as having poor, medium or well shaped butts. While no signifi­
cant trend was found to exist in the ability to yield between the 
three groups, the group of ears with butts classed as poor was the 
lowest in point of yield in each of the three years, while the 
group of ears with butts classed as medium averaged slightly the 
highest.
15
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TABLE VI. YIELDS PRODUCED BY EARS WITH POOR MEDIUM AND 
WELL FILLED BUTTS
Filling of butts
1 9  1 6 1 9  1 7 1 9  1 8 Aver­
age 3 
years 
Bu. per 
acre
No.
ears
Bu. per 
acre
No. Bu. per 
ears | acre
No. 
- ears
Bu. per 
acrePoor ......... . 55
388
19
44.43
47.56
45.08
208 1 46.20 
139 47.50 
116 [ 47.90
34
311
44
35.94
37.87
37.22
42.19
44.31
43.40
Medium ..............
Good ............
1 Hayes and Alexander (7), at the Minnesota Experiment Sta­
tion, scored the butts of the ears from the 10 high, 10 medium 
and 10 low yielding strains of Rustler White Dent. They found 
the high yielding strains to average 82.3, as compared with 80.9 
for the medium class and 79.3 for the low yielding group. 
f- Hutcheson and Wolfe (8), at the Virginia Experiment Sta- 
•tiQh^ g&jrG & score of 49.31 to the butts of ears in high yielding 
strains as compared with 47.96 for low yielding strains of Boone 
County White.
The Minnesota Experiment Station (15) reported no relation 
between the filling of butt and yield. This is based upon work 
With Minnesota 13 for an eight-year period and with Minnesota 
161 for a six-year period at University Farm. These results 
w~ere in agreement with those secured at three sub-stations for a 
period of five years.
The Kansas Experiment Station (1) reported that the nature 
of the filling of the butt of the ear gave little indication of ability 
to yield. >
_ The ears having butts with the larger circumference gave the 
highest yield with each of four different varieties* according to 
data secured by Richey and Willier (16) of the United States 
Department of Agriculture.
Filling of Tip of Ear
No significant difference was found inability to yield between 
the ears classed as having poor, medium, or well filied tips, altho 
the trend was in favor of the better filled ears. Twelve hun­
dred eigthy-seven mother ears were observed and grouped ac­
cording to the filling of the tip.
Observations made by Hutcheson and Wolfe (8) led them to 
conclude that higher yielding strains have the better filled tips.
TABLE V II. YIELDS PRODUCED BY EARS WITH POOR, MEDIUM AND 
WELL FILLED TIPS
Filling of tip
1 9 1 6 1 9  1 7 1 9  1 8 Aver­
age 3 
years 
Bu. perNo.ears
Bu. per 
acre
No.
ears
Bu. per 
acre
No.
ears
Bu. per
Poor .......................
Medium ........:.........
Good .......................
101
310
35
45.71
47.89
46.10
205 
192 1 
54
46.60
47.10
46.90
40
315
35
37.59
37.52
39.80
43.90
44.17
44.27
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Fig. 6. A  portion o f the pareiA ears used in 1916. From these -studies it would 
- seem that for this particular strain of corn the best seed ear, from the
standpoint df yield, is an ear of good length, medium in circumference, 
| solid and heavy for size, with 16 to 18 rows .of kernels, the kernels not too 
rough in indentation, horny rather than starchy, and large, deep and thick 
rather than small, shallow and thin. It is apparently important that ‘the 
full development of the ear shall not have been interfered with by disease, 
frost or premature picking.
These observations were made on the highest and lowest yielding 
strains of Boone County White used in ear to row plots in 1916 
and 1917 at the Virginia Agricultural Experiment Station.
In ear to row testing at the Willmar, Minnesota Sub-station 
(15) with Minnesota 161 the ears having the poorest filled tips 
were the lowest yielding when compared with ears having medium 
and well filled tips in 1907, 1908 and 1909. Where Minnesota 13 
was used for a period of seven years and Minnesota 161 for a
17
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period of five years at University Farm, no relation was found 
between the filling of the tip and yield. Data secured at West 
Concord Sub-station with Minnesota 13 during 1908, 1909 and 
1910 and at Cokato Sub-station with Minnesota 332 in 1907 and 
1908, Minnesota 13 in 1910 and 1913 agree with that secured at 
University farm. In 1914 at University Farm ears with the 
poorer filled tips produced less than the average, while at the 
Monticello Sub-station they were slightly above the average.
After eight years of selection between ears having bare tips 
and ears well filled, the Ohio Experiment Station (20) found no 
difference in the ability of the ears to yield. Clarage corn was 
used, and each year the bare tip ears were selected from the crop 
planted with bare tip seed ears and the filled tip ears from filled 
tip plantings. *
No difference was found by the Kansas Experiment Station 
(1) between the yields produced by ears with well, medium and 
poorly filled tips,
A  small positive relation was found between circumference at 
the tip and yield in three varieties observed by Richey and Wil- 
lier (16), while in the fourth variety, C. I. No. 119, the relation 
was reversed.
Number of Rows of Kernels on the Ear 
In the three-year period, 1225 mother ears were observed and 
divided into groups according to the number of rows of kernels 
upon the ear. During each of the three years, as will be noted in 
table VIII, the greatest yield was obtained with the 16-rowed 
-ears. The mean number of rows of kernels varies for different 
varieties and strains, and it is not to be expected that the same 
results would necessarily be obtained with other varieties of corn.
In 1910, 347 ears of Reid Yellow Dent were observed at the 
Iowa Experiment Station and divided into classes having 16 to 
24 rows of kernels. The largest yield was secured from ears with 
18 to 20 rows. During the years 191T to 1914 the yield of 206, 
18-rowed ears was compared with that of 199, 20-rowed seed 
ears, with an average of 1.29 bushels in favor of the 18-rowed 
ears.
TABLE V III. YIELD PRODUCED BY EARS W ITH DIFFERENT 
NUMBERS OF ROWS OF KERNELS
1 9 1 6 1 9 1 7 1 9 1 8 Aver.
age 3No. rows-' of yearskernels - No. Bu. per No. Bu. per No. Bu. per Bu. perears acre ears acre ears acre acre
14 and below ____ 24 46.89 29 47.20 14 36.26 43.4516 ....... .................... 83 47.60 74 48.50 • 51 ’ 38.90 45.0018 ............................ 161 47.31 113 46.90 135 38.11 44.11
20 ............................ 131 46.48 89 47.90 115 37.41 43.9322 ....... .................... 59 46.99 41 46.70 58 36.84 43.5124 and over .......... 16 43,54 14 42.80 18 35.47 40.60
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In 1914, investigators at the Minnesota Experiment Station 
(15), when working with Minnesota 13 ears having from 12 to 
20 rows of kernels, found the one-third with the fewest number 
of rows of kernels to yield 63.8 bushels, compared with 66.1 
bushels and 67.4 bushels for the middle and upper thirds, re­
spectively. . *
At two stations in Ohio (20), 14, 16 and 18-rowed strains of 
Clarage corn were grown for five years and at a third station for 
three years. At Wooster and Germantown the 14-rowed strain 
was highest and at Carpenter the lowest, tho the difference in all 
cases was small.
According to Love and Wentz (13), reporting seven years ob­
servation made at Cornell with a strain of Funk 90-day. corn, 
the number of rows of kernels is not shown to be correlated with 
yield. .
Hutcheson and Wolfe (8), working with Boone County White 
at the Virginia Station in. 1916 and 1917, found no marked dif­
ference between the average number of rows of kernels on the 
progeny of the high yielding ears, as compared with the number 
of rows on the progeny of low yielding ears.
Sconce (17), in experiments conducted at Sidell, Illinois, with 
Reid Yellow Dent and Johnson County White, found that in all 
eases the maximum yield was obtained with ears having either 
18 or 20 rows of kernels as compared with 16 and 22-rowed ears.
At the Kansas Experiment Station. (1), ears of Boone County 
White, Kansas Sunflower, Hildrith and Learning, with the-small­
er numbers of rows, produced the largest yields, while with the 
varieties Reid Yellow Dent, Hogue Yellow Dent and Legal Tender 
the ears with a medium number of rows were highest yielding.
Hayes and Alexander (7) at the University of Minnesota, com­
pared the ears produced on the 10 high. 10 medium and 10 low 
yielding rows of Rustler White Dent. They found no difference 
in the average number of rows of kernels from high yielding- as 
compared with low yielding strains.
Kyle and Stoneberg (12) found that with both Williamson 
and Roger corn at Darlington, South Carolina, the ears with 
fewer number of rows of kernels out-yielded ears with a larger 
number of rows in 1915. In 191S they found 14-rowed ears of 
Roger corn to be higher yielding than ears having fewer or more 
rows. Garrick ears were compared in 1914, 1916 and 1917 at 
Lykesland, South Carolina, and at Brooksville, Florida, in 1917. 
In every case the ears having-fewer rows of kernels were the 
highest yielding.
Richey and, Willier (16) found in three varieties that fewer 
numbw of rows of kernels per ear gave the highest yield, while- 
ip the fourth variety there was a slight positive correlation.
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Space Between Rows of Kernels 
Eleven hundred eighty-four ears were observed for width be­
tween the rows of kernels in the three years 1916, 1917 and 1918. 
The largest yield was secured each year from the group of ears 
with the most space between, the rows, and the lowest yields from 
ears with the rows closest together.
TABLE IX. YIELD PRODUCED BY EARS WITH DIFFERENT WIDTHS 
OF SPACE BETWEEN THE ROWS OF KERNELS
Space between 
rows
1 9 1 6 1 9 1 7 1 9 1 a Aver­
age 3 
years 
Bu. per 
acre
No.
ears
Bn. per 
acre
No.
ears
Bn. per 
acre
No.
ears
Bn. per 
acre
Close ....................... 154 45.55 57 46.50 81 36.03 42 60Medium ................. 235 48.07 248 47.20 261 37.78 44.35Wide ................_..... ■ 57 48.45 42 48.20 49 40.17 45.61'
Apparently very 
few studies have been 
made of the relation 
between, the space be­
tween rows of kernels 
and yield.
Hutcheson a n d  
Wolfe (8), working 
with Boone County 
White at the Virginia 
Experiment Station, 
found no relation be­
tween the space be­
tween rows o f kernels 
and yield. These data 
were taken on the 
progeny of high and 
low yielding strains of 
Boone County White 
in an ear to row test 
for a two-year period.
Fig. 7. Ears having some, space between the rows 
of kernels gave larger yields than ears with, 
the rows of kernels very close together.
Straightness of Rows of Kernels 
The characters generally observed by corn growers in selecting 
seed ears are not always characters which may be associated with 
yield. . Such a character is the straightness of rows. There are 
probably some distinct advantages in having straight rows of
20
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TABLE X  YIELD PRODUCED BY EARS W ITH CROOKED, MEDIUM AND IA-b LiHj a . x x b u x j  r  gTRAIG,HT ROWg 0F  KERNELS
1 9  1 6 1 9  1 7
Average two years 
Bu. per acreStraightness of rows No.
ears
Bu. per 
acre
No.
ears
Bu. per 
acre
138 46.73 130 45.50 46.1247.53
47.52279 47.56 249
47.50
Straight .......... -.......... — 31 46.87 77 48.00
kernels when the maximum number of uniform and regularly 
shaped kernels is desired. So far as yield is concerned, no par­
ticular advantage in either straight or twisted rows was found. 
During 1916 and 1917, 904 ears were observed for this character. 
The ears with crooked rows gave slightly the lower yield m each
of the two years.
Shape of Ear
During the years 1916 and 1917, 722 ears were observed for 
shape. The ears were classified as tapering, medium and cylin­
drical No significant difference in yield was obtained from the
different groups. -
' In: 1917, 184 odd and irregularly shaped ears were observed at 
the Iowa Agricultural Experiment Station.* These averaged 1.70 
bushels less in yield than 70 ears classed as cylindrical.
Hutcheson and Wolfe (8), at the Virginia Agricultural Ex­
periment Station in 1916 and 1917, found the progeny of the 
higher yielding ears of Boone County A^hite to score 4q.55 io f 
shape and trueness to type, as compared with 44.57 for the pro­
geny of low yielding ears.
Killough (10) in 1914 found that tapering ears when com­
pared with ears of various shapes produced slightly the largest
yields. . , . , v
In 1915 and 1916 at University Farm, Minnesota, (15), dupli­
cate plots were grown comparing cylindrical and tapering ears of 
Minnesota 13 for yield. In 1915 the tapering ears were the high­
est yielding in both tests, while in 1916 the tapering ears were, 
the highest yielding in one case and the cylindrical ears in thé
The Ohio Experiment Station (20) concludes, as a result of 
nine years work, that neither the cylindrical nor tapering char­
acter of an ear is to be taken as an indication of its ability to
yield. *xi •
TABLE X I. YIELD PRODUCED B-Y EARS W ITH DIFFERENT SHAPES
1 £ 1 6 1 9 1 7
Average two years 
Bu. per acre
----- ------ ----------- -----—
Shape of oar No.ears
Bu. per 
acre
No. 
1 ears
Bu. per 
acre
97 47.38 38 48.0047.40
47.90
47.69 
47.10 -S 
47.47257 46.79
149
Cylindrical ......................... 111 47.03 70
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Fig. 8. Ears which are inclined to be smooth in indentation have given slightly 
larger yields than ears very rough in indentation.
Love and Wentz (13), working with a strain of Funk 90-day 
corn at the Cornell station, concluded from six years’ data that 
no relation existed between the shape of the ear and yield. The 
degree of tapering in this case was determined by the ratio be­
tween the circumference of the butt to that of the tip.
Wiancko and Christie (19) at the Indiana Agricultural Ex­
periment Station in 1906 to 1909, inclusive, found both rough 
and smooth cylindrical ears to out-yield moderately rough taper­
ing ears.
KERNEL CHARACTERS AND YIELD 
■'n Indentation of Kernel
Indentation is a relative term and often what one breeder may 
call rough is medium in the mind of some other investigator, or 
again, what is smooth in the mind of one individual may be only 
medium smooth in that of another. Results obtained in the stu­
dies seem to indicate that indentation itself is not important. An 
unusually deep or rough indentation is sometimes associated with 
lack. of maturity and possibly excessive amounts of soft starch, 
which are in themselves significant, as shown by data presented 
elsewhere.
During the years 1916, 1917 and 1918,1202 ears were observed 
with respect to the indentation of the kernels. These were classed
22
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TABLE X II. YIELD PRODUCED BY KERNELS W ITH DIFFERENT 
INDENTATIONS
1  9 1 8 1 9 1  7 1  9 1  « Aver* •age 3
Indentation 
o f kernel N o,
ears
Bu, per 
acre
No.
ears
Bn. per 
ucre
No,
ears
Bu. per 
acre
years 
Bu. per 
acre
48 49.79 90 47.10 139 38.39 45.09
255 46.91 133 46.80 135 37.54 43.75
Rough ....................... 151 46.42 138 47.70 113 37.11 - 43.74
as smooth, medium and rough. In 1916 and 1918 the smooth 
group gave the largest yields, but in 1917 the yields of the three 
classes were almost identical, with the rough class slightly the 
highest,
A  four-year test at the Indiana Experiment Station (19) dur­
ing 1906 to 1909, inclusive, indicated the rough ears to be the 
highest yielding, as an average, altho the smooth strain was the 
highest producing in 1907.
Cunningham (2), working with Commercial White' at the 
Kansas Experiment Station in 1916, 1917, 1918 and 1919, found 
the following average yields for kernels with different indenta­
tions: Smooth, 36.5 ±  .078; Medium, 34.8 dt 0.61; Rough, 
35.5 ±  0.74. While the smooth ears in Cunningham’s test aver­
aged highest, the results are-not consistent, nor the differences 
significant; . •
Etheridge (3), in reporting work carried on at the Missouri 
Experiment Station*with Boone County White, concludes that no 
significant differences exist between the yields of plants pro­
duced from the various seed ears representing an extremely wide 
range of form and indentation.
Hayes and Alexander (7) in observations made on 10 high, 10 
medium and 10 low yielding rows of Bustler White Dent at the 
University Farm, Minnesota, found no marked difference in the 
average percent of rough and smooth ears.
Eugene D, Funk (4), a practical Illinois corn breeder, reports 
that, in experiments he has carried on, a smooth type of com 
made the highest yield in six years out of seven in one case and 
in another the same was true five years, out of seven.
Kiesselbach (9), reporting six years’ results with Nebraska 
White Prize at the Nebraska Station, found long, slender, smooth 
ears to yield 59.1 bushels per acre, as compared to 54.1 bushels 
per acre for long, large rough ears. The long, slender, smooth 
ears were highest yielding five years out o f six. Work at the 
same, time with the same corn gave 57.1 bushels per acre for 
short, slender, smooth ears aS compared to 57.3 bushels per acre 
for short, large, rough ears. Each group was highest in point of 
yield three years out of the six year period.
At the Minnesota University Farm (15) in 1915, smooth and 
medium smooth ears of Minnesota 13 gave larger yields in two 
series of plantings than rough ears, while in 1916 one series
23
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Fig. 9. starchy kernels (A ) usually produce lower yields than horny 
hTdfcation of immaturity?8 18 “  ^  CaS6S hereditary and in others is an
favored medium smooth ears, as,, compared with rough; in 
the other test the rough ears were superior in point of yield.
In a test at the Ohio Experiment Station with Glarage corn 
(20), the smooth slightly outyielded the rough ears four years 
out of seven. Thu average for the entire period gave the smooth 
ears a 1.76 bushel advantage.
¡¡¡¡p i ¡¡I  Starchiness
Twelve hundred and seventy-six mother ears were observed for 
starchiness during the years 1916, 1917 and 1918 and divided 
into three groups as shown in table 13. While starchiness is due 
more or less to heredity, it usually indicates lack of maturity 
when associated with excessive indentation and shrunken kernel 
tips.
It is evident that excessive starch was not conducive to max­
imum yields. In the Reid Yellow Dent under observation a dif­
ference of more than four bushels was obtained between the 
starchy and horny kernels.
In 1911, 367 ears of Reid Yellow Dent were observed at the 
Iowa Experiment Station for starchiness. These studies agreed 
with the observations for 1916, 1917 and 1918. The various
TABLE X III. YIELD PRODUCED BY STARCHY AND HORNEY KERNELS 
WITH DIFFERENT STARCH CONTENT
Degree of 
starchiness
1 9 1 6 1 9 1 7 1 9 1 8 Aver­
age 3 
years 
Bu, per 
acre
No. 
ears |
Bu. per 
acre
No.
ears
Bu. per 
acre
No.
ears
Bu. per 
acre
Starchy ................... i i 43.27 49 46.80 49 35.15 41.74Medium ................. 423 47.00 320 47.40 267 37.75 44.05Horny ..................... 18 50.97 84: 46.40 55 40.51 45.96
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Fig. 10. Blistering either on the front or the back of kernels indicates unfavorable 
conditions during the maturing or curing process. Ears with blistered 
kernels are not suitable for seed.
groups of ears yielded as follows:
84 starchy ears produced 82.70 bushels; 185 medium starchy 
ears produced 85.36 bushels; 98 horny ears produced 86.11 
bushels.
Blistering of Kernels
Seed ears are often observed, the kernels of which are more or 
less badly blistered. This condition often develops when the ears 
contain considerable moisture at the time of harvest. In 1916 
and again in 1918 the ears were divided into five groups accord­
ing to the degree of blistering noted.
Observations were made for this character on 811 ears. Each 
season the highest yield was made by kernels free from blistering. 
An average of the two years gave a difference of 8.02 bushels per 
acre more for the group not blistered as compared with the group 
classed as badly blistered.
TABLE XIV. YIELD PRODUCED BY KERNELS WITH DIFFERENT 
DEGREES OF. BLISTERING
Degree of 
Blistering
1 S 1 6 1 9 1 8
Average two years 
Bu. per acreHo.
ears
Bu. per 
acre
No.
ears
Bu. per 
acre
Badly blistered ........... 35 42.34 49 34.76 38.55
Medium b a d ....................... 53 47.31 68 36.89 42.10
Medium ............................. 202 47.07 131 37.83 42.45
Medium free ..................... 105 47.88 80 38.53 43.21
Free .................................... 45 51.74 43 41.40 46.57
Filling of Kernel Tip
A character which seems to be associated with yield is the fill­
ing of the kernel tip. When kernels are not fully developed
25
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TABLE X V  YIELD PRODUCED BY KERNELS WITH POOR MEDIUM 
AND WELL FILLED TIPS
1 9 1 6 1 9 1 7 1 9 1 8 Aver­age 3
Degree of 
filling of tip No.
ears
Bu. per 
acre
No.
ears
Bu. per 
acre
No.
ears
Bu. per 
acre
years 
Bu. per 
acre
213 45.63 7 44.60 124 34.33 41.5243.96142 47.46 113 46.40 123 38.03
Well filled ............... 87 50.66 284 47.40 124 40.88 46.81
either because of early picking or injury to the plant by disease 
or early frost, the back of the kernel just at the tip may he lack­
ing in plumpness. The kernels with tips well filled were the 
highest yielding in each of three years. Twelve hundred and 
seventeen observations were made and divided into three classes 
according to the filling of the tip; namely, poor, medium and 
well filled.
Density of Kernel
The relative denstiy of the kernel and yield produced agrees 
with results obtained in the observations for starchiness in that 
the more compact, horny, hard kernels are the best producers. 
The specific gravity of 10 representative kernels from each ear 
was determined by dividing the volume in cubic centimeters by 
the weight in grams. The groups of kernels observed were divid­
ed into six classes according to their degree of density. The class 
listed as very low in 1916 and 1918 contained all those with a 
specific gravity below one, while in 1917 it consisted of those 
with'a specific gravity less than 1.04. Kernels found with a 
specific gravity as great as 1.20 and over were classed as high.
condition on the back of the kernels at the tip, is one of the surest signs 
of a poor yielding ear. Tips of upper kernels shrunken; those of lower 
kernels plump.
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TABLE XVI. YIELD PRODUCED BY KERNELS WITH DIFFERENT 
DENSITIES
Degree of 
■ density
1 9 1 6 1 9 1 7 1 9 1 8 Aver­age 3 
years 
Bu. per 
acre
No.
ears
Bu. per 
acre
No.
ears
Bu. per 
acre
' No. 
ears
Bu. per 
acre
1 21 ■| 43.36 1 13 45.10 n 37.90 42.12
21 42.71 20 45.80 48 36.60 41.70
49 46.38 54 45.90 105 36.72 43.00
79 47.96 140 47.20 122 37.37 44.18
56 49.73 111 47.70 61 39.81 45.75
High .....................- 27 48.23 93 47.30 22 41.42 45.65
Table X Y I indicates the group of kernels medium high and high 
in density to be most productive in each of the three years.
In 1922 0. J. Sommers, a Tazewell County, Illinois, farmer 
(18) observed yields made by kernels from different strains of 
Reid Yellow Dent separated by a salt solution. He found kernels 
with the greatest density to average 7.8 bushels per acre more 
than the average of kernels light enough to float on the solution 
used. When taken from the same ear the more dense kernels 
averaged 7.4 bushels per acre higher yielding than those of less 
density.
Volume of Kernel
Ten representative 
kernels were taken 
from each of 1,065 
ears and used to de­
termine volume. In 
doing this the kernels 
were immersed in al­
cohol to prevent the 
formation of air bub­
bles, and they were 
then placed in a bur­
ette with a known 
number of cubic cen­
timeters of water. A  
second reading was 
made; the difference 
represented the vol­
ume of. the 10 kernels 
in cubic centimeters. 
The 10-kernel lots ob­
served were divided 
into four different
Fig. 12. Ears with narrow, thin kernels have not 
produced as large yields as ears with the 
wider, thicker, larger kernels.
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TABLE X VII. YIELD PRODUCED BY KERNELS GROUPED ACCORDING
TO VOLUME
Volume of 
kernels in c.c.
1 9 1 6 1 9 1 7 1 9 1 8 Aver­age 3 
years 
Bu. per 
acreNo. * ears
Bu. per 
acre
No.
ears
acre
Bu. per
No.
ears
Bu. per 
acre
94 43.99 62 45.78 57 31.99 40.59
96 46.93 228 47.40 179 38.02 44.12
61 51.17 116 47.00 114 40.07 46.08
3.0 — over............... 1 12 53.51 27 48.70 19 39.29 47.17
classes, each class being one-half cubic centimeter larger than 
the preceding class. In general, as the volume of the kernels be­
came larger, the yield in bushels per acre increased.
Results secured at the Kansas Experiment Station (5) in 1891 
with St. Charles White indicate large and small kernels to be 
equally productive.
Weight of Kernel
Since the advantage in yield seemed to be with the heavier ears 
having fewer kernels, and with the kernels of greatest volume, 
heavy kernels might be expected to produce more bushels per 
acre. Ten kernels were taken from each of the 1,065 mother 
ears, weighed in grams and divided into four groups. In each 
of the three years the average weight of kernel was found to be 
directly and consistently associated with yield. A  difference of 
7.12 bushels between the extreme groups was found for the aver­
age of three years.
In 1911 the average weight of kernel was determined for 368 
ears of Reid Yellow Dent. The heavy kernels produced a greater 
yield than the lighter kernels.
The Rhode Island Experiment Station (6) obtained a greater 
yield of grain and of stover with heavy kernels than with light 
kernels of Rhode Island Whitecap. -
Kyle and Stoneberg (12) found that the heavier kernels of 
Garrick tended to be the highest yielding at both Darlington and 
Lykesland, South Carolina, in 1916.
Reporting on six years’ work at Cornell with a strain of Funk 
90-day, Love and Wentz (13) concluded that no relation existed 
between weight of kernel and yield produced.
TABLE X V III. YIELD PRODUCED BY KERNELS OP DIFFERENT WEIGHT
Weight of 10 
kernels in grams
1 9 1 6 1 9 1 7 1 9 1 8 Aver­
age 3 
years 
Bn. "per 
. acre
No.
ears
Bu. per 
acre
No.
ears
Bu. per 
acre
No. 
ears •
Bu. per 
acre
68 42.40 25 44.10 36 32.56 39.69
2.0 -  2.4................. | 90 47.13 99 46.40 112 35.11 42.88
2.5 -  2.9................ 68 49.24 206 47.30 165 39.49 45.34
3.0 & above —-...... 39 51.80 101 48.07 56 40.55 46.81
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Depth of Kernel
A deep kernel is often advocated as desirable to increase the 
shelling percentage. In 1916, 459 ears were measured for depth 
of kernel and divided into groups, the kernels in each group being 
.06 of an inch deeper than those of the preceding group. In 
1917 observation was again made on 436 ears and the groups were 
formed with an interval of .03 of an inch. In 1918, 369 ears were 
measured for depth of kernel and divided into groups from shal­
low to deep, using .025 inch as the unit of measurement. The 
three years’ results were brought together in five groups and 
designated as shallow, medium shallow, medium, medium deep 
and deep. The 137 ears with shallow kernels were comparative­
ly light yielders. As an average of three years, the medium deep 
and deep kernels were consistently best in their ability to produce 
bushels of corn per acre. In this connection it is desirable to 
point out that the deepest classes were never made up of unus­
ually long kernels. In 1917 and 1918 the deepest class contained 
those over .55 of an inch deep and in 1916 this same class was 
composed of kernels more than .69 of an inch long. In 1916 only 
three ears were classed as having deep kernels and’ the average 
for this class, therefore, should be considered unreliable.
Observations made at this station on 351 selected seed ears of 
Reid Yellow Dent during 1911, 1912, 1913 and 1914 indicate no 
difference in yield between kernels 1.315 centimeters deep and 
those 1.507 centimeters deep.
The deeper kerneled ears made the larger yield when compared 
with ears having shallow grains, in observations made by Kil- 
lough (10) in 1914 at Texas Sub-station No. 5.
Six years-’ results at the Ohio Experiment Station (20) with 
Clarage corn indicate no relation between shelling percentage 
of the seed ears and the yield produced. The depth of kernel 
was not determined.
Results at the Kansas Experiment Station (1) indicate small 
differences in yield secured from ears ranging from 82 to 89 in 
shelling percentage.
Love and Wentz (13) at the Cornell station, found no rela­
tion between the average length of kernels and yield produced in 
a strain of Funk 90-day corn.
TABLE XIX . YIELD PRODUCED BY KERNELS OE DIFFERENT DEPTH
Depth of kernels
1 9 1 6 1 9 1 7 1 9 1 8 Aver, 
age 3 
years 
Bu. per 
acre
No.
ears
Bu. per 
acre
~No.
ears
Bu. per 
acre
No.
ears
Bu. per 
acre
Shallow ........:......... 68 42.56 52 45.80 17 35.79 41.38
Medium shallow ~ 173 47.38 121 47.00 59 36.67 43.68
Medium ................... 165 48.33 131 47.30 188 37.86 44.50
Medium deep ........ 50 48.43 89 47.40 62 39.49 45.11
Deep ....................... 3 55.54 43 48.10 43 37.23 46.96
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Nash (14) in work at the Maryland Experiment Station with 
Learning corn concludes that, from the standpoint of yield per 
acre, it is disadvantageous to have kernels over y2 ineh long and 
a shelling percentage of more than 81 or 82.
The depth of kernels of high yielding strains average .42 inch 
as compared to .41 inch for kernels of. low yielding strains, ac­
cording to Hutcheson and Wolfe (8), who observed the progeny 
of high and low yielding ears of Boone County White in an ear 
to. row test at the Virginia Agricultural Experiment Station.
Sconce (17)' in work with Reid Yellow Dent and Johnson 
County White at-Sidell, Illinois, found that ini both varieties a 
medium deep kernel was superior in yield when compared with 
both deeper and more shallow kernels.
Thickness of Kernels
Based on the average results obtained during the years 1916. 
1917 and 1918, one would be somewhat justified in favoring a 
thick kernel. Ten representative kernels were measured on each 
of 1,261 ears. The thickness of kernels ranged from .125 to 
slightly over .200 of an inch. For the purpose of making this 
study, the kernels which measured less than .150 of an inch were 
classed as thin kernels. Those between .150 and .175 of an inch 
were classed as medium, while those which measured over .175 
of an inch were, classed as thick kernels. The trend, as shown in 
table X X , indicates that larger yields may be expected from the 
thicker kernels.
TABLE XX. YIELD PRODUCED BY THIN, MEDIUM AND THICK 
KERNELS
Thickness of 
kernels
1 9  1 6 1 9  1 7 !  9 1 8 Aver, 
age 3  
years 
Bu. per 
acre
No.
ears
Bu. per 
acre
No.
ears
Bu. per 
acre
No.
ears
Bu. per 
acre
Thin ......................
Medium ...................
i n
296
47
45.15
47.64
49.29
94 
• 278 
66
47.84
46.92
'*47.56
44 
282 
43 . -
34.17 
37.75 
! 41.88
42.39
44.10
46.24Thick .....................
An average of 242 observations made in 1911, 1912 and 1913 
on Reid Yellow Dent indicates that kernels averaging .426 ceryti- 
meters in thickness produced slightly more than kernels averag­
ing .383 centimeters in thickness.
Percent of Germ
According to data obtained from 1,044 ears during the years 
1916,1917 and 1918, a greater yield will be produced by planting 
kernels with a medium to large germ than by planting kernels 
with a small germ.
The relative amount of germ cannot always be determined by 
looking at the kernel. The thickness of the germ varies and in 
some cases an apparently large germ may not in reality be as
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Fig. 13. Kernels with the smallest germs gave the lowest yield. The size of the 
germ, cannot always he told by the outward appearance. Some germs may 
he large and shallow, while others may not have such a large surface, 
but be deeper.
large as one which appears smaller. In studying the effect of 
size of germ upon yield, the actual percent of germ was deter­
mined. Ten representative kernels from each of 1,044 ears were 
soaked in water for 24 hours, after which the germs were re­
moved. The remaining portion of the kernel was dried and 
weighed, the difference representing the amount of germ. For 
an average of the three-year period, the kernels with small germs 
did not yield as heavily as those with the larger germs.
In 302 observations on Reid Yellow Dent made in 1910, it was 
found that kernels over 9.5 percent germ yielded more bushels 
of corn per acre than those with smaller germs. Additional ob­
servations made upon 269 ears of Reid Yellow Dent in 1911,1912 
and 1913 indicate that large-germed ears yield slightly more than 
those with small germs.
Hutcheson and Wolfe (8) made observations for shape of 
kernel and size of germ on ears used in an ear to row plot in 1916 
and 1917 at the Virginia Agricultural Experiment Station. They
TABLE XXI. YIELD PRODUCED BY KERNELS WITH DIFFERENT 
PERCENT OF GERM
Relative percent 
of germ
1 9 1 6 -  1 9 1 7 1 9 1 8 Aver­
age 3 
years 
Bu. per 
acre
No.
ears
Bu. per 
acre
N o.
ears
Bu. per 
acre
No.
ears
Bu. per 
acre
Low ....................... 21 41.63 6 45.50 35' 37.12 41.42
Medium low ......._ 78 46.64 44 48.50 48 37.24 44.13
Medium ..1............... 108 47.94 182 46.80 217 37.72 44.15
Medium high ........ 29 47.29 127 47.60 46 39.12 44.67
High ....................... 1 26 49.26 58 46.70 19 36.57 44.18
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found the progeny of the high yielding group of ears of Boone 
County White to score 52.57 points for shape of kernels and size 
of germ as compared to 46.98 for that of the low ^ e  ding ears 
Sconce (17), in observing a strain of Reid Yellow Dent at 
Sidell, Illinois, found that in each of four years the kernels with 
small germs outyielded those with large germs However, with 
Johnson County White the kernels .with the large germs were 
superior yielding in each case.
SEED SELECTION AND YIELD 
The results of studies on th erelation of certain ea r andkemel 
characters to yield, when considered m WIG, ! 9 1 7 ^  IB lB ^a^ 
been reported. The results secured from a study of the extent to 
wMch these various characters may be utilized by the corn grower 
in selecting the best yielding ears of corn for seed will also be of
m in ei916 and again in 1917, a group of persons with some ex­
perience in seed selection and another with very little experi­
ence, classified the entire lot of ears upon which the ear and kernel 
character studies were made in those years. •
Each of these persons placed the ears from best to poorest. 
The best ears were given a rating of 1 and the poorest ears a 
rating of 100. Each person went over the entire group twice. 
The ears were first scored or compared according to the generally 
accepted standards. In going over the ears the second time each . 
nerson was urged to ignore all standards which he might co 
sider as unimportant from the standpoint of yield and to emp oy 
all information which he hight have and which he believed 
would enable him best to classify the ears according to yielding
Classification of Ears in 1916
It is impossible to present data indicating the abihty ot the 
different individuals. We are concerned not with the ability ol 
individuals to select ears, but in the average results secured. . _
In 1916 the ears were divided into. 18 groups according to the 
scores given. Group 1 was composed of the ears designated as 
most desirable; group 2 those considered the second best while 
group 18 contains the ears considered as least desirable o± all tne 
fars examined. The yield per acre of these different groups of 
ears when planted in the field is shown m table -X.A1 . _
The difference in yield between the group of ears selected as 
best by these experienced growers and the ears selected as poorest 
is not as great as many would expect. However, a difference o 
7 01 bushels per acre was found between the supposedly bes 
group and poorest group when the ears were selected according 
to accepted seed standards. An almost equal difference was ob­
tained when these standards were ignored and the ears selected 
strictly for yield. The two highest yields m 1916 when scored 
according to accepted standards were made by the two groups
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TABLE X X II. THE AVERAGE YIELD OF THE DIFFERENT EARS IN 1916 
GROUPED ACCORDING TO THE SCORES GIVEN THEM BY 12 EXPERI­
ENCED CORN MEN WHEN SCORED ON THE ACCEPTED SEED SE­
LECTION BASIS AND WHEN SCORED FOR YIELD REGARDLESS 
OF ANY PREVIOUSLY ACCEPTED STANDARDS
Group No.
Yield bushels per acre
Grouped according to 
accepted seed selection basis Grouped for yield only
1 51.28 50.70
2 48.84 50.19
3 47.66 47.64
4 47.45 49.12
5 48.73 48.35
6 47.30 47.62
7 48.19 48.57
8 47.88 48.63
9 48.47 47.93
10 47.37 47.63
11 47.87 47.47
12 46.72 47.35
13 46.65 46.72
14 46.07 45.87
15 43.85 45.78
16 44.63 44.14 .
17 44.32 43.80
18 44.27 44.04
Average 46.97 47.10
Increase of best over poorest 7.01 6.66,irtftD t.
Increase of best over average 4.31 3.60
selected as the best ; also, the lowest yields were made by the four 
groups selected as the poorest. Of the intermediate groups, the 
relation between score and yield is not outstanding, tho there is a 
trend toward higher yields for the better scoring groups. When 
selected for yield only, ignoring all other standards, the yield in-
TABLE X X III. THE AVERAGE YIELD OF THE DIFFERENT EARS IN 1916 
GROUPED ACCORDING TO THE SCORES GIVEN THEM BY 12 INEX­
PERIENCED CORN MEN, WHEN SCORED ON ACCEPTED SEED SE­
LECTION BASIS AND WHEN SCORED FOR YIELD REGARDLESS 
OF ANY PREVIOUSLY ACCEPTED STANDARDS
Group No.
Yield bushels per acre
Grouped according to 
accepted seed selection basis Grouped for yield only
1 49.38 48.69
. 2 47.73 47.70
3 48.48 48.26
4 49.05 48.35 r
5 47.76 47.56
6 47.39 48.60
7 49.18 48.18
8 47.92 47.63
9 47.29 48.49
10 46.28 47.50
11 46.66 46.44
12 44.95 45.32
13 ■“ 45.95 43.52
14 45.17 44.39
15 44.43 43.58
16 44.16 44.79
17 44.03 44.32
18 44.65 46.13
Average 47.06. 47.04
Increase of best over poorest 4.73 2.56
Increase of best over average I 2.32 1.65 ’
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creased consistently from 44 bushels per acre for the poorer ears
to over 50 bushels for the best group.
Men inexperienced in seed selection were not as successful m 
picking the better yielding ears as those with more experience. 
Following accepted standards the experienced group had a dil- 
ference of 7.01 bushels per acre between the high and low groups 
and 4.31 bushels between the high and the weighted average, 
while the inexperienced group showed differences of 4.73 and 
2.32, respectively. (Table X X III). When an effort was made 
to ignore the generally accepted standards, the experienced gr p 
obtained differences of 6.66 and 3.60 bushels and the inexperi­
enced of 2.56 and 1.65 bushels, respectively.
1917 Results
In 1917 the ears were divided into 10 groups by 10 persons ex­
perienced in seed selection. The yields made by each group when 
scored according to accepted standards and when scored for yie d 
only are shown in table X X IV .
AND WHEN SCORED FOR YIELD REGARDLESS OJi AJN 
A PREVIOUSLY ACCEPTED STANDARDS
Group No.
Yield bushels per acre
Grouped according to . 
accepted seed selection basis
1
2
3
4
5
6
7
8 
9
10
Average
Increase of best over poorest 
Increase of best over average
49.10
48.00
48.00 
47.50 
47.8Q 
47.5Ô
47.00 
46.60 
45.80
44.00 
46.90
5.10
2.20
Grouped for yield only
47.70
47.70
47.80
47.70 
47.60
47.80 
47.10 
46.50 
46.20
43.70 
46.94
4.00
.76
A rather consistent increase, in yield from the poorest to the 
best group will be noticed with a difference of 5.10 bushels per 
acre between the best and poorest groups when arranged accord­
ing to accepted standards. . The yield of group 10, the poorest
group, is noticeably lower than the others.
Onlv four persons inexperienced in' seed selection classified the 
ears in 1917, which is not a sufficient number to carry much 
weight in a comparison of this kind. They seem to have done as 
well as the experienced group when considering both the yield
and quality scores (Table X X V ). . : ^  ol
It is evident that the persons experienced m seed corn selec­
tion either were not able to ignore the accepted standards of seed
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ANY PREVIOUSLY ACCEPTED STANDARDS
Yield bushels per acre
Group No. Grouped according to
accepted seed selection basis Grouped for yield only
1
2
345
6
78 
9
10
Average
Increase of best over poorest 
Increase of best over average
48.80
47.90
48.90
47.30 
47.50 
47.70
47.60
46.80
46.30 
43.10
46.60 
5.70 
2.20
48.10
47.90 
48.60 
47.80
47.10 
47.30
47.10 
46.20
45.90 
44.40 
46.93
3.70
1.17
selection to which they were accustomed or were unable to im­
prove on them.
These data apparently indicate that the individual farmer by 
selecting the better developed, sound seed ears, might expect to 
increase his yield from two to four bushels per acre above the 
yield which would be secured from field-run seed corn, providing 
it all germinated satisfactorily and was equally free from dis­
ease. This will usually mean an increase o£ from 5 to 7 percent.
Such an increase, altho worthwhile, is not so large as many 
corn growers believe they secure as a result of rigid ear selection. 
It must be remembered, however, that in this discussion we are 
not taking into consideration, at all, differences in indicated vital­
ity, diseased condition of the seed, the production of a crop 
which will mature satisfactorily or the particular breed charac­
teristics which have come to be recognized as a part of a particu­
lar variety.
Nor do these studies tell us anything of what might result 
from continued selection thru a series of years as compared with 
no selection whatever.
Many different score cards have been suggested and devised 
from time to time during the past 30 years. The primary and 
original purpose of the score card as an aid to new students of 
corn has been to call attention to the supposed relative impor­
tance of the different characters to be observed in selecting seed, 
in this, way preventing, so far as possible, the placing of undue 
emphasis on characters readily .observed but which may be rela­
tively unimportant.
As a matter of fact the corn score card is used to a very limited 
extent even in preliminary seed corn selection studies. How­
ever, the standards and characters to which score cards call at-
CORN SCORE CARDS
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tention are the characters usually considered the more important 
in seed selection. ' ' ' / ‘
The corn score cards used today give distinctly different rela- 
. tive values to the different ear and kernel characteristics which 
may be observed, from those given by the earlier score cards. 
These changes have come about gradually as, a result of investi­
gations at a number of experiment stations. Neither of the fol­
lowing corn score cards are based on the results of the investiga­
tions reported here tho these studies have resulted in material 
changes in the relative values given the points considered.
These score cards are representative of those now in use. The 
relative importance of the different characters to be observed is 
indicated in percent.
SCORE CAED FOE COEN (NO. 1) 
(Iowa State College)
I. M A T U R IT Y  A N D  SOUN DNESS
A . Freedom, from disease (10)
B. Plumpness of kernel tips (10)
C. W eight and freedom from starchiness (20) ;
D. Condition of Germ (5)
II . K E R N E L  CH ARACTERS
A . Size and shape of kernels (15)
B. Density of kernels (15)
C. Size and shape of germ (5)
D. Uniformity of Kernels (5)
III . T Y P E
A . Size and shape of ear (5)
B. Uniformity (5)
C. Purity (5)
Total
(45)
(40)
(15)
100
EXPLANATION OF COEN SCOEE CAED (NO. 1)
-T. M A T U R IT Y  A N D  SO U N D N ESS (45)
A . Freedom from disease (10) is indicated by bright, lustrous kernels 
showing no trace of mold and by a sound, healthy cob with a clean shank, 
free from noticeable discoloration or shredding. Moldiness at the crown 
of the kernels or at the cob may indicate the presence of injurious corn 
diseases on that the vitality has been injured.
B. Plump kernel tips  (10) are desirable because they denote good ma­
turity, since the kernel tips are the last part of the kernel to fill. A  plump 
kernel tip is often associated with high yielding corn.
C. Good weight for size and freedom from starchiness (20) are char- 
- acteristics usually found in well matured corn. Ears should be well ma­
tured, firm and dry. Growing conditions which prevent full development
.are dry weather, a cool growing season, an early frost, or a combination of 
these. Also, diseaseci stalks often produce poorly developed or immature 
-ears. Indications of immaturity are: sappiness, looseness of corn on the 
cob, chaffiness, extreme starchiness, badly shrunken kernel tips, blistered o r
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shriveled kernel backs, adherence of tip caps to cob, or of an excessive 
amount of chaff to the tips. On each of the above points, the ears should 
be observed carefully and given a score according to how seriously the value 
for seed purposes has been impaired. For instance, badly shrunken kernel 
tips are more objectionable than the presence of a small amount of chaff on 
the kernel tips.
D. Condition o f Germ  (5 ) . The germs should be smooth and bright, not 
shriveled, blistered, shrunken, moldy or discolored. The embryo proper 
should show a fresh, oily and live appearance, and be creamy white in color. 
If there is any question about the vitality, peel away the face of the germ 
to expose the embryo to view. Corn which has been frozen while high in 
moisture shows a dark yellow embryo which has the appearance of old 
cheese.
II. K E R N E L  CH ARACTERS (40)
A. Size and1' Shape o f  Kernels  (1 5 ). Size of kernels includes depth, 
width and thickness. These vary withy the variety. For average Iowa con­
ditions a medium depth kernel ordinarily produces the largest yield of 
mature corn. In northern Iowa, shallower kernels and in southern Iowa, 
deeper kernels are desirable. Kernels should be comparatively broad and 
thick with plump and well developed tips. Kernels of this shape have suf­
ficient room for germ development. Pointed and shoepeg kernels should 
be discriminated against. Kernels of average thickness number about six 
to the inch in the row.
B. Density o f  Kernels  (1 5 ). In general, the kernels should be heavy for 
their size. This is indicated by a high percentage of hom y starch and a 
relatively small amount of soft starch, a condition usually found in earlier 
maturing corn and frequently associated with high yielding strains. Ker­
nels which show a large amount of soft starch over the backs should be 
discriminated against, even tho apparently well matured.
C. Size and Shape o f  Germs (5 ) . The germs should be relatively long, 
wide and thick. Cut thru representative kernels from tip to crown parallel 
to the edges to get an idea of the size of germs.
D. Uniformity o f Kernels  (5 ) . The kernels on those portions of the 
ears classed as butts and tips should not be considered under uniformity. 
Many odd shaped and irregular kernels thruout the body of the ears are 
objectionable. The kernels from the different ears should also be uniform 
in depth, width and thickness in order to supply as much uniform seed as 
possible. Such a condition will tend to give a uniform stand because of 
the regular drop obtained when planted.
III. T Y P E  (15)
A . Size and Shape o f Ears  (5 ) . Ears should conform to the general 
variety characteristics tho they may be modified to adapt the variety to 
local conditions, the length and circumference of ears varying for different 
localities and varieties. In general, well shaped ears should be slightly 
tapering as there is some indication that within a variety the cylindrical 
ears tend to be later in maturity. Ears of odd or unusual shape are ob­
jectionable. The shape and filling of butt and tip are of little importance. 
The shank attachment should be medium in size. A  very small shank at­
tachment means loss of ears at harvest time, especially when the corn is 
cut for silage or fodder. A  very large shank means a heavy husk and corn 
that breaks hard in husking.
B. Uniformity  (5 ) . When variety-type is not considered, or when the 
variety is not known, score only on uniformity, using the predominating
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characteristics as a basis. Altho uniform corn does not necessarily out- 
yield un-uniform corn, the sample shows more evidence of care in selection. 
The uniformity of the sample is judged with reference to size and shape of 
ear and size, shape and color of kernel.
C. Purity  (5 ) . Mixture with corn of other colors lessens the value for 
seed or market. In yellow corn, mixture is shown on crowns of kernels and 
in white com, usually on the sides. Red-streaked kernels in white or yellow 
corn are seldom an evidence of mixture but are criticised slightly as being 
a variation from type.
UTILITY COEN SCOEE CAED (NO. 2)
(Illinois)
I . G E N E R AL A PP E AR A N C E  
Indentation (5)
Kernel composition (5)
Kernel characteristics (10)
Shank attachments (10)
Tips of ears (5)
Luster or polish (10)
I I . T Y P E  A N D  U N IF O R M IT Y  
Type (5)
Length (5)
Color (5)
’ General uniformity (5)
III. G E R M IN A T IO N  RECORD  
Vitality and vigor (20)
Freedom from disease symptoms (15)
Total 100
EXPLANATION OF SCORE CAED (NO. 2)
I. G E N E R AL A P P E AR A N C E  (45)
A . Indentation  (5 ) . Ears with distinctly rough, chaffy indentation are 
frequently imperfectly matured, owing to the presence of disease. Very 
rough indentation is objectionable and will be discriminated against.
B. Kernel Composition (5 ) . Starchy sged ears produce many diseased 
plants which give unsatisfactory yields.
C. Kernel Characteristics (10 ). Kernels from normally matured, healthy 
ears are nearly always thick, plump, bright and clean and possess well de­
veloped germs. Such kernels usually have distinctly hom y endosperm.
D. Shank Attachments (10 ). Many ears which have pink, slightly pink, 
brown or shredded shank attachments were produced on diseased stalks. 
Frequently such ears may have an otherwise good appearance, but when­
ever any of the above symptoms are found the ear should be discarded.
E . Tips o f Ears (5 ) . The tips of the ears should be bright and free 
from ‘ ‘ weathering ”  or discoloration of any kind.
F . Luster or Polish  (10 ). Ears having a bright, rather oily appearance 
have proven themselves superior as seed ears. This appearance indi­
cates a normal, healthy development' and complete maturity and is as­
sociated with greater vigor. Such ears possess higher yielding qualities
(45)
( 20)
(35)
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than ears which are rather dull, dead or dry looking and which have no 
luster.
II. T Y P E  A N D  U N IF O R M IT Y  (20)
A. Type  (5 ) . Kernels from the different ears should be uniform in size 
and shape.
B. Length  (5 ) . The sample should conform to the accepted standards 
of length as approved by the state Corn and Grain Growers’ Association.
C. Color (5 ) . The shade of color of the different ears in the sample 
and from different portions of the same ear should be uniform.
D. General Uniformity  (5 ) . All ears in the sample should be uniform 
in shape.
III. G E R M IN A T IO N  RECORD (35)
A . Vitality and Vigor  (20 ). The seedlings in the germination test 
should show thick, sturdy sprouts and good root development. Tall, slender 
weak seedlings and those having short, slender feeder roots are not desir­
able.
B. Freedom from Disease Symptoms  (1 5 ). A  moldy, discolored condi­
tion of the kernels near the point of attachment to the cob indicates disease.
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